Special Series
Major depressive disorder (MDD) is among the most prevalent and devastating of all psychiatric disorders; it affects almost 20% of the U.S. population at some point in their lives (Kessler & Wang, 2009) . Given the high prevalence and the substantial personal and societal costs of MDD, efforts to identify risk factors and underlying mechanisms as well as effective intervention strategies are particularly pressing. MDD is defined by disordered affect, specifically sustained negative affect, and difficulties experiencing positive affect (American Psychiatric Association, 2013) . Theories of the onset, maintenance, and recurrence of MDD, however, have traditionally focused on cognition and behavior. Similarly, cognitive-behavioral interventions have proven successful in treating MDD by focusing on the modification of maladaptive cognitions and behaviors (Beck, Rush, Shaw & Emery, 1979) . Despite these successes, many researchers have pointed out that a closer look at individual differences in the experience of and response to negative and positive affect may help to better understand vulnerability to MDD and thereby improve treatment approaches (Campbell-Sills & Barlow, 2007) .
Indeed, an important assumption of cognitive theories of depression remains largely untested, that is, the idea that cognitive biases and deficits are indeed causally linked to emotional responding.
Individual differences in responses to negative events and, most important, in the regulation of emotion have been linked to heightened risk for the onset of MDD ( Joormann & Siemer, 2014) . Indeed, it has been proposed that individuals who experience episodes of depression differ from their nondepressed counterparts not so much in their initial responses to negative events but in their responses to the ensuing affect and, specifically, in their ability to repair or regulate negative emotion, which results in longer episodes of sadness and depressed mood (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008; Teasdale, 1988) . Individual differences in the ability to regulate 536163C PXXXX10.1177 Emotion Regulation in Depression 403 emotional responses may therefore play an important role in understanding depression. In this article, we review the literature on emotion regulation (ER) difficulties in depression and then examine underlying mechanisms of emotion dysregulation by focusing on basic cognitive processes that may help or hinder ER. The focus is on studies that have used clinically diagnosed samples, but studies with analogue samples are also reviewed if they are particularly informative or if clinical studies are missing. Our aim in this article is to identify important gaps in knowledge and discuss future directions for research in this area.
ER in Depression
ER is defined as strategic and automatic processes that influence the occurrence, magnitude, duration, and expression of an emotional response (Gross, 2014) . ER is closely related to the construct of coping (Lazarus, 1966) , even though coping usually refers to a broader construct that entails emotion-focused as well as other strategies, such as problem solving over larger periods of time (such as coping with loss). Although it is not straightforward to differentiate adaptive from maladaptive ER strategies, previous research has identified specific strategies that are less likely to effectively regulate affect and yet more likely to incur additional costs, such as heightened physiological arousal and cognitive demand (Gross & John, 2003; Webb, Miles, & Sheeran, 2012) . Studies that have investigated ER in depression have focused on questions of whether depressed individuals are more prone to use maladaptive strategies and whether depression is associated with difficulties implementing more adaptive strategies ( Joormann & Siemer, 2014) . Whereas many researchers have examined the first question, mostly by using self-reports of habitual use of ER strategies, far fewer researchers have examined individual differences in the effectiveness of adaptive strategy use.
Maladaptive strategy use in depression
A particularly detrimental response to negative affect that has been associated with depression is rumination. Rumination is defined as repetitive thinking that focuses an individual's attention on his or her depressive symptoms and on the implications, causes, and meanings of these symptoms (Nolen-Hoeksema et al., 2008) . The response-style theory proposes that rumination is a traitlike response to negative affect (Nolen-Hoeksema, 1991) that has been linked not only to depression but also to a range of internalizing and even some externalizing disorders. In an extensive program of correlational and experimental studies, Nolen-Hoeksema and colleagues have found that this response style exacerbates sad mood and predicts future depressive episodes (see review by Nolen-Hoeksema et al., 2008) . Given the link between rumination and increased negative affect, it may seem counterintuitive to refer to rumination as an ER strategy. However, currently depressed individuals and those at risk for the disorder frequently ruminate when they experience negative affect or after they encounter a negative event. Furthermore, studies have shown that depressed individuals perceive many benefits of rumination, such as feelings of increased self-awareness and understanding (Papageorgiou & Wells, 2001) . Lyubomirksy and NolenHoeksema (1993) , for example, reported that rumination was associated with an enhanced sense of insightfulness. In addition, ruminative responses to negative affect frequently occur as a more automatic response to experiencing negative affect (Hertel, 2004) , but they may be difficult to control and terminate, even if unwanted.
Considerable evidence has linked higher trait rumination with the onset and maintenance of depression (see Nolen-Hoeksema et al., 2008 , for a review). Moreover, studies have shown that rumination mediates the gender difference in depressive symptoms (Nolen-Hoeksema, 2000; Nolen-Hoeksema, Stice, Wade, & Bohon, 2007) . Research also has indicated that rumination enhances cognitive biases (e.g., Lyubomirksy & Nolen-Hoeksema, 1995) and impairs recovery from acute stressors (Stewart, Mazurka, Bond, Wynne-Edwards, & Harkness, 2013) . Rumination in these studies was usually contrasted with distraction, another ER strategy that we discuss later. In general, compared with distraction, rumination leads to sustained negative mood, increased negative cognitions, increased overgeneral autobiographical memory, and decreased effective problem solving in depressed participants (e.g., Watkins & Moulds, 2005; Watkins, Teasdale, & Williams, 2000) . The tendency to ruminate has also been shown to be associated with aberrant activity in the limbic system, an area of the brain associated with emotional responding. Specifically, a recent study has shown that among previously depressed individuals, greater limbic activity in response to negative images and less activity in response to positive images was associated with higher levels of habitual rumination. It is interesting that this relation was not observed among healthy individuals (Thomas et al., 2011) .
What characterizes rumination and differentiates it from negative automatic thoughts is that it is a style of thought rather than just negative content (NolenHoeksema, 1991; Nolen-Hoeksema et al., 2008) . Thus, rumination is defined by the process of recurring thoughts and ideas often described as a "recycling" of thoughts and not necessarily by the content of these recurring thoughts. It is interesting, therefore, that recent studies have also focused on rumination in response to positive affect in depression. Dysphoric and depressed 404 Joormann, Vanderlind individuals, for example, reported attempting to ruminate on positive affect less frequently than did healthy control participants (Werner-Seidler, Banks, Dunn, & Moulds, 2013) . In healthy individuals, rumination in the context of positive events often takes the form of upregulating and maintaining the positive affect, and the absence of such a response in depression may be related to anhedonia, although this remains to be tested.
In addition, depression has been shown to be associated with a ruminative response that involves attempts to dampen or reduce the experience of positive affect. A self-reported dampening response to positive affect, for example, predicted depressive symptoms in 3-and 5-month follow-up assessments in two nonclinical student samples (Raes, Smets, Nelis, & Schoofs, 2012) . Similarly, Werner-Seidler et al. (2013) reported that dysphoria, current MDD, and a history of depressive episodes were each associated with increased dampening of positive affect. In addition, this dampening response was uniquely related to anhedonia symptoms. Neuroimaging studies also have suggested that depression may be characterized by attempts to dampen positive affect. For example, participants with MDD, compared with healthy control participants, showed greater activity in the dorsolateral prefrontal cortex (DLPFC) in response to positive images (Demenescu et al., 2011) . Although the authors concluded that increased activity in the DLPFC might reflect greater demands of ER during exposure to mood-incongruent stimuli, an alternative explanation is that increased DLPFC activity may reflect active dampening of elicited positive affect. However, this possibility remains to be tested and represents an exciting area for future research.
In sum, these studies suggest that rumination in response to negative affect as well as rumination in response to positive affect in the form of dampening may play an important role in depression, thereby resulting in sustained negative mood, decreases in positive affect, and enhanced cognitive biases. It should be kept in mind, however, that higher trait rumination has been shown to be associated with the onset and maintenance of other internalizing and even some externalizing disorders, and recent models have suggested that rumination may be an important transdiagnostic risk factor (see NolenHoeksema et al., 2008, for a review; McEvoy, Watson, Watkins, & Nathan, 2013) . Still, a recent meta-analysis reported that even though rumination was elevated in mood and anxiety disorders, participants with mood disorders, compared with those with anxiety disorders, reported significantly more rumination (Olantunji, Naragon-Gainey, & Wolitzky-Taylor, 2013) .
In addition to rumination, studies on ER in depression have investigated the use of suppression, which has long been regarded as a particularly maladaptive regulation strategy (Gross & John, 2003) . Suppression is conceptualized as an ER strategy by which an individual attempts to inhibit the effects of external cues on internal (e.g., physiological) and external (e.g., emotional expression) states. The inhibition of emotion expression is frequently referred to as "expressive suppression." Research on emotion suppression has demonstrated that habitual use of this strategy not only is largely ineffective in reducing negative emotions but also increases physiological arousal and cognitive load. Findings have indicated that expressive suppression, for example, is associated with increased depression symptoms ( Joormann & Gotlib, 2010) . Moreover, emotion suppression has been associated with increased use of rumination (Liverant, Kamholz, Sloan, & Brown, 2011) . Even though one study has indicated that providing instructions on the use of expressive suppression in response to negative stimuli may be efficacious in reducing acute emotional responding among depressed participants (Liverant, Brown, Barlow, & Roemer, 2008) , other studies have reported a link to increased depressive symptoms and negative affect. For example, in a clinical sample that included depressed and anxious participants, Campbell-Sills, Barlow, Brown, and Hofmann (2006) examined emotion suppression using a mood-induction film and the assessment of spontaneous use of ER strategies. They reported that clinical participants used more suppression, relative to control participants, and that suppression was related to higher levels of negative affect. In addition, a recent prospective study has suggested that depression may be a precursor of habitual use of suppression in adolescence (Larsen et al., 2013) . The findings of these studies suggested that use of suppression not only may be related to depression but also may again represent a transdiagnostic risk factor, similar to rumination.
Depression may be associated with suppression of positive emotion as well as negative emotion. Similar to findings on dampening in depression, Beblo et al. (2012) found that a diagnosis of MDD was associated with increased self-reported suppression of both negative and positive emotions, which was also related to symptom severity. Beblo et al. discussed fear of emotion as a potential underlying mechanism, which fits nicely with a recent finding by Werner-Seidler et al. (2013) that dysphoria was associated with apprehension about experiencing intense emotions. Difficulties enhancing and maintaining positive emotion in addition to active dampening of positive affect may help explain anhedonia symptoms in MDD.
Use and implementation of adaptive strategies in depression
In addition to the more frequent use of maladaptive strategies, depression may be characterized by decreased use of and difficulties implementing more adaptive strategies, such as reappraisal. The tendency to interpret emotioneliciting situations in a negative way is a defining feature of depressive disorders (Beck, 1967) . Altering these interpretations is a powerful way to regulate affect and a main component of cognitive therapy for depression. Reappraisal involves changing a situation's meaning to alter one's emotional response to the situation (Gross, 1998; Gross & John, 2003) . Reappraisal has been studied extensively in nonclinical populations and has been shown to reduce negative affect ( John & Gross, 2004; Urry, 2009 ). In addition, reappraisal does not entail the social and cognitive costs associated with rumination and other less adaptive strategies (Richards & Gross, 2000) . Furthermore, reappraisal has been associated with reduced physiological activation in response to negative emotion (Ray, McRae, Ochsner, & Gross, 2010; Urry, 2009) .
It is not surprising that in studies of clinical and nonclinical samples, researchers have tied less frequent habitual use of reappraisal to greater depression severity (Garnefski & Kraaij, 2006; Joormann & Gotlib, 2010) . It should be noted, however, that most of these studies have used a cross-sectional design, which makes it difficult to examine whether decreased reappraisal use is a symptom of depression or, indeed, a risk factor. Reduced use of reappraisal, for example, was reported in a clinical sample diagnosed with depression and anxiety (Garnefski, Legerstee, Kraaij, van den Kommer, & Teerds, 2002) . It is interesting that in a recent meta-analysis, Aldao, NolenHoeksema, and Schweizer (2010) reported that whereas greater reappraisal use was related to lower depression and anxiety symptoms, reappraisal was more inconsistently related to symptoms than were other strategies (rumination, suppression). In a follow-up study, Aldao and Nolen-Hoeksema (2012) found that the degree to which reappraisal is adaptive depends on the frequency of maladaptive strategy use; reappraisal was related to lower depression symptoms but only for individuals who frequently use maladaptive strategies (rumination, suppression, etc.) . The authors argued that reappraisal serves as a compensatory strategy to counteract the problems that come with greater maladaptive strategy use. These findings are particularly noteworthy, given that they suggest that focusing on the habitual use of one specific strategy is limited. Instead, it may be critical to examine the relation between use of adaptive and maladaptive strategies and psychopathology.
Studies with clinical samples that investigate the use of a range of different ER strategies may therefore be particularly informative. In a recent study, for example, D'Avanzato, Joormann, Siemer, and Gotlib (2013) compared a diagnosed depressed sample of individuals with participants diagnosed with social anxiety disorder and healthy control individuals in their habitual use of different ER strategies.
Compared with control participants, depressed participants were more likely to ruminate and less likely to use reappraisal, whereas participants with social anxiety disorder reported more expressive suppression compared with both groups. In addition, although elevated rumination was found in previously depressed participants who were not currently depressed, healthy control participants and the previously depressed group did not differ on use of reappraisal or expressive suppression. It is notable that use of reappraisal and rumination were related to symptom severity across all samples, whereas expressive suppression use was unrelated to depressive or anxiety symptoms.
These results are consistent with findings from a study by Ehring, Tuschen-Caffier, Schnülle, Fischer, and Gross (2010) in which they compared formerly depressed participants with never-depressed participants. Like D' Avanzato et al. (2013) , Ehring et al. reported that formerly depressed participants showed more rumination but did not differ from never-depressed participants in their reported use of reappraisal or suppression. In addition, the formerly depressed group reported more emotion nonacceptance. This result fits nicely with the previously mentioned findings by Werner-Seidler et al. (2013) and Beblo et al. (2012) that depression is associated with fear of emotion and apprehension about experiencing intense emotion. It is interesting that even though the groups did not differ on habitual use of suppression, the formerly depressed group reported more spontaneous use of suppression in response to a negative film clip. No group differences were found in reappraisal use in response to the film clip. Ehring et al. interpreted this finding by suggesting that depression may not be associated with suppression of all emotional experiences but, rather, with the specific suppression of sadness. Further studies are needed to examine this possibility more closely.
In addition to investigating the relation between habitual reappraisal use and depression, studies have focused on whether reappraisal is actually less effective in clinical populations. These studies typically instruct participants to use a strategy such as reappraisal during an emotioneliciting event and then assess affect before and after the use of the strategy, as well as psychophysiological indicators of arousal during strategy use. Only a handful of studies have investigated the effectiveness of reappraisal in depression, and results are mixed. Moreover, to our knowledge, only one study has focused on whether current MDD is associated with less effective reappraisal use. In a nonclinical sample of individuals who had recently experienced a stressful life event, for example, elevated depression symptoms were related to less effective reappraisal in response to an emotion-eliciting film clip (Troy, Wilhelm, Shallcross & Mauss, 2010) . Similarly,
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Joormann, Vanderlind individuals lower in well-being (composite of lower positive affect, higher negative affect, and lower life satisfaction) exhibited reduced effectiveness of reappraisal to negative emotional pictures, and performance on this task was related to reduced habitual use of reappraisal (McRae, Jacobs, Ray, John & Gross, 2012) .
In contrast, Ehring et al. (2010) reported that even though formerly depressed participants were less likely to endorse the use of reappraisal using self-report, they did not differ from the control group in their ability to effectively use reappraisal when explicitly instructed to do so. Indeed, these authors summarized their results by saying that formerly depressed participants choose ineffective strategies but can use more functional strategies if so instructed. Finally, Ellis, Vanderlind, and Beevers (2012) assigned currently depressed and healthy individuals to one of three ER strategies-reappraisal, acceptance, or no instruction-and had them complete an anger-eliciting task. The authors found that, in comparison with individuals assigned to the acceptance condition, participants in the reappraisal condition reported less change in anger across the frustrating task. However, participants in the reappraisal condition did not differ from those assigned to the no-instruction condition, and the authors did not observe an ER strategy by diagnostic group interaction. This preliminary evidence suggests that MDD individuals are as able as healthy control individuals to reappraise when they experience anger. However, future research is needed to explore whether these findings extend to sadness.
Neuroimaging studies on the use of reappraisal during emotional-information processing have suggested that depression is associated with less effective use of reappraisal. Brain regions associated with cognitive control over emotions (e.g., DLPFC) have also been linked to the instructed use of reappraisal, and Johnstone, van Reekum, Urry, Kalin, and Davidson (2007) found that nondepressed individuals, but not their depressed counterparts, displayed both increased DLPFC activation and decreased amygdala activation when they reappraised emotional pictures. This pattern suggests depression-related difficulties in recruiting brain regions involved in the cognitive control of emotions during instructed reappraisal. Furthermore, there is evidence that difficulty reappraising is not solely a symptom of depression. In a recent study, for example, previously depressed and healthy participants were instructed to reappraise during exposure to emotional images (Kanske, Heissler, Schönfelder, & Wessa, 2012) . The results showed a deficit in the downregulation of amygdala responding to negative stimuli in the remitted group and an interesting relation between the capacity to downregulate and habitual reappraisal use as assessed by self-report (see also Drabant, McRae, Manuck, Hariri, & Gross, 2009 ). Kanske et al. (2012) reported no group difference in initial amygdala response to the emotional pictures, which suggests that only the downregulation of amygdala activity is affected by a history of depression (see also Sheline et al., 2001) . Depression-related difficulties in reappraisal, however, may be restricted to severely depressed individuals (Dillon & Pizzagalli, 2013) .
Another strategy that is generally regarded as adaptive is distraction. Distraction is frequently used as a control condition in rumination studies, and many studies have shown that distraction seems to regulate affect effectively in depressed participants (see Nolen-Hoeksema et al., 2008 , for a review). Whereas depressed participants instructed to ruminate show increased negative affect and recall of negative memories, depressed participants instructed to distract do not differ from the control group on these measures. For example, in a study on mood repair in depression, Joormann, Siemer, and Gotlib (2007) induced currently, formerly, and never-depressed participants into a sad mood and then instructed them to use distraction. The authors found that currently and formerly depressed participants did not differ from control participants in their affect recovery, thereby suggesting that depressed participants are able to use distraction to effectively regulate negative affect. However, even though distraction may be an effective strategy, depressed and dysphoric individuals may be less likely to use it. Lyubomirsky and Nolen-Hoeksema (1993) , for example, reported that dysphoric participants induced to ruminate reported less willingness to engage in pleasant, distracting activities. Indeed, the authors suggested that dysphoric participants may avoid distraction because it may interfere with their efforts to gain insight into their problems.
Previous studies also have focused on the recall of mood-incongruent, usually positive, material in depression ( Joormann, Siemer, & Gotlib, 2007) . In these studies, participants did not receive explicit instructions to regulate affect. Instead, they were informed that the project was investigating memory processes and were asked to recall mood-incongruent memories (i.e., recall of a positive autobiographical memory immediately after a negative-mood induction). Recall of mood-incongruent memories was compared with a distraction condition. Results showed that, relative to control participants, dysphoric as well as currently depressed and formerly depressed participants did not experience a recovery in their negative affect when they recalled mood-incongruent memories ( Joormann, Siemer, & Gotlib, 2007 ; see also Werner-Seidler & Moulds, 2012) . Distraction, however, repaired negative affect in all groups. Moreover, recent functional MRI findings have shown that risk for depression is characterized by difficulties using moodincongruent recall in the service of mood repair. For example, Joormann, Cooney, Henry, and Gotlib (2012) found that girls at high risk for depression, as a result of their mother's history of depressive episodes, but free of any current or past psychopathology showed, relative to their low-risk counterparts, increased amygdala responding to a mood induction and failure to downregulate this activation using positive-memory recall. Altogether, these results suggest that depression and risk for the disorder are associated with an inability to focus on positive material to offset negative affect, which may be an important automatic mood-repair mechanism and, thus, make one more vulnerable for developing the disorder.
These results mirror findings that have shown that depression is associated with difficulties in the processing of positive material and in the use of positive material to offset negative affect. When instructed to enhance and maintain positive affect, for example, MDD individuals exhibited difficulty sustaining nucleus accumbens activation over time (Heller et al., 2009) . Furthermore, this difficulty was related to individual differences in self-reported positive affect. Heller et al. (2009) interpreted these findings as showing that depressed participants have difficulties sustaining engagement of brain areas involved in positive affect and reward over time.
In sum, the results show that depression is characterized by increased use of rumination and less use of reappraisal. There is some indication that rumination use may be a stable feature of depression risk, evident even outside of acute episodes of the disorder, whereas reduced use of reappraisal may be observed only in people who are currently depressed (see D'Avanzato et al., 2013; Ehring et al., 2010) . In addition, findings are mixed when it comes to the question whether depressed people differ from their nondepressed counterparts in their ability to reappraise; more research clearly is needed to clarify this pattern of findings. Results for expressive suppression and other forms of suppression are also less clear-cut and should be a focus in future studies. It is interesting, however, that recent studies have suggested that emotion nonacceptance and fear of intense emotion may characterize depression (Beblo et al., 2012; Werner-Seidler et al., 2013) . In addition, preliminary evidence has suggested that depressed individuals show maladaptive responses to positive affect and exhibit difficulties in using positive material to regulate emotions. Indeed, depression has been associated with rumination not only in response to negative events but also in the form of dampening when encountering positive affect. In addition, depression has been associated with difficulties using positive autobiographical memories to repair negative mood. Examination of positive-affect regulation in depression represents a very exciting area of future research.
However, it is not clear what underlies the preference and dispositional use of specific ER strategies in depression. It is likely that difficulties implementing certain strategies also shape the selection of ER strategies. It therefore seems important to try to identify processes that may underlie difficulties in ER. Why do depressed people use maladaptive strategies, and why do they find it difficult to use adaptive strategies? Cognitive theories of emotional disorders have identified mood-congruent biases in the processing of emotional information, and recent research has focused on deficits in cognitive control that may interfere with ER ( Joormann, 2010) . These studies may improve insight into mechanisms that underlie difficulties in ER and mood regulation and thereby provide critical information for interventions.
Cognitive Processes and ER in Depression
Cognition plays a critical role in human emotion. According to cognitive theories of emotion, cognitive appraisals of emotion-eliciting situations determine if an emotion is experienced and which emotion is experienced (Lazarus & Folkman, 1984) . Cognition, therefore, is also a primary route through which emotions are regulated. Consequently, individual differences in attention, memory, interpretation, and cognitive control may affect people's ability to regulate affect, thereby providing the basis for an increased vulnerability to depression and other psychological disorders ( Joormann, Yoon, & Siemer, 2010) . Specifically, it is proposed that depression is associated with mood-congruent attention, memory, and interpretation biases. At the same time, deficits in cognitive control impair the ability to reinterpret the situation in a more adaptive way, which interferes with the use of adaptive strategies (e.g., reappraisal) and sets the stage for increased use of maladaptive strategies (e.g., rumination; see Fig. 1 for a schematic illustration of cognitive processes and emotion dysregulation in depression). The next sections provide a review of evidence that documents biased cognition and diminished cognitive control associated with MDD. In addition, we highlight studies that link these biases and deficits to difficulties in ER.
Perception and attention
Individual differences in early perception of emotional material and in the tendency to orient toward these stimuli, as well as a person's ability to disengage from emotional stimuli, are important factors that may influence ER when confronted with an emotion-eliciting situation. The question whether depression is associated with enhanced and maybe even automatic perception of emotional stimuli has been investigated in studies using either subliminal material, material with low degrees of emotional intensity, or very fast presentation times. Researchers have used disorder-specific material or material that is relevant to emotion across disorders, such as facial expressions of emotion. It is striking that few studies to date have demonstrated biases in clinically depressed participants when depression-relevant (or other) stimuli have been masked to investigate unconscious processing (see Mathews & MacLeod, 2005; Teachman, Joormann, Steinman, & Gotlib, 2012 , for reviews).
The evidence for attention biases in depression is also mixed. In the emotional Stroop task, individuals with depression should take longer to respond to the color of the negative words compared with the neutral words, thereby suggesting that their attention was "grabbed" by the content of the words. Yet studies have shown that whereas anxious participants exhibited slower color naming of all negative words at both subliminal and supraliminal exposure durations, depressed participants did not differ from control participants in the subliminal condition (Lim & Kim, 2005; Mogg, Bradley, Williams, & Mathews, 1993) . Several investigators have used the dot-probe task with briefly presented and masked emotional words to investigate automatic processing biases in depression. In the dot-probe task, a pair of stimuli (words or faces) is presented simultaneously: one stimulus is neutral and the other is emotional. Participants are asked to respond to a probe that replaces the neutral or the emotional stimulus. Allocation of attention to the spatial position of the stimuli is determined from response latencies to the probes. Here, too, the results have not been encouraging when words were presented briefly and masked (e.g., Donaldson, Lam, & Mathews, 2007; Mogg et al., 1993) .
Taken together, empirical findings that depression is associated with the easy identification of moodcongruent material or a fast orienting toward negative stimuli are rather mixed. In contrast, many studies have shown the presence of such biases in anxiety and other emotional disorders (Mathews & MacLeod, 2005) . There is evidence, however, that depressed persons are characterized by attentional biases in later stages of processing. Researchers using the dot-probe task, for example, have reported selective attention in depression but only under conditions of long stimuli exposures (e.g., Bradley, Mogg, & Lee, 1997; Donaldson et al., 2007; . Evidence for these biases has also been found in remitted depressed adults and high-risk offspring Joormann, Talbot, & Gotlib, 2007) , which suggests that these attentional biases are not simply a symptom of depression or a scar of a previous depressive episode but may play an important role in the vulnerability to depression.
Whereas the dot-probe task has been criticized as a measure of disengagement, similar difficulties in disengaging attention from negative material have now been demonstrated in various attention tasks (Koster, De Raedt, Goeleven, Franck, & Crombez, 2005; Rinck & Becker, 2005) . In addition, eye-tracking studies have shown that depressed participants do not necessarily exhibit increased attentional engagement with negative stimuli but do have difficulties disengaging their attention from negative material (Caseras, Garner, Bradley, & Mogg, 2007; Eizenman et al., 2003; Sanchez, Vazquez, Marker, LeMoult, & Joormann, 2013) . Furthermore, there is evidence that depressed individuals spend less time attending to positive material. For example, Sears, Newman, Ference, and Thomas (2011) reported that dysphoric and previously depressed participants, compared with never-depressed individuals, spent less time attending to positive images. Similar results have been observed when clinical samples were compared with healthy control participants (Kellough, Beevers, Ellis, & Wells, 2008) .
A link among cognitive biases and emotional responding has been reported in studies focused on whether individual differences in attention biases are associated with emotional reactivity to a stressor or mood induction. Through their effect on attention and appraisal processes, cognitive biases also interfere with emotion regulation. In addition, cognitive control deficits further impair the effective implementation of emotion-regulation strategies, such as reappraisal, distraction, and moodincongruent recall, thereby increasing the likelihood of maladaptive responding, for example, in the form of rumination. Compton, Heller, Banich, Palmieri, and Miller (2000) , for example, demonstrated that a reduced ability to disengage attention was associated with increased reactivity to a distressing film clip. Individual differences in orienting, however, were not related to the mood response. Beevers and Carver (2003) demonstrated that changes in attentional bias for negative words but not for positive words in response to a negative mood induction interacted with life stress to predict onset of depressive symptoms in college students. In a recent study on attentional bias in depression, Sanchez et al. (2013) found that attentionaldisengagement difficulties were not only characteristic of MDD but also related to individual differences in mood changes in response to a stress task, a finding that suggests a close link between attention disengagement and emotion reactivity. Likewise, Clasen, Wells, Ellis, and Beevers (2013) reported that attention biases to sad stimuli were associated with greater impairments in mood recovery in MDD participants.
Whereas the previous studies reported associations between individual differences in cognitive biases and emotional responses to stressors, Ellenbogen, Schwartzman, Stewart, and Walker (2002) examined more directly whether attentional deployment while exposed to a stressor predicts emotional responding. These authors found that people under a negative stress induction were faster to shift attention away from negative words compared with positive and neutral words and that these attentional shifts were associated with mood changes in response to the stressor. Ellenbogen et al. reported further that people with elevated depression scores had difficulties shifting attention away from emotional stimuli. Likewise, Johnson (2009) demonstrated that participants who switched faster to the emotional material were more frustrated by a stressful task. Johnson also found that participants who were better able to focus on happy faces and to avoid angry faces in a dot-probe task were less frustrated and worked harder in a stressful anagram task.
Whereas these studies suggest that attention biases are associated with emotional responding, a more direct proof for the causal role of cognitive biases in emotion generation and ER would require evidence that changes in cognitive processes are related to changes in emotional states. The only set of studies that have provided this more direct test comes from recent work on cognitive-bias modification. These studies aim to retrain people's cognitive processing, which, in theory, should enable them to more effectively respond to emotion-eliciting situations. It is important to note that these studies use control groups that do not undergo the training, which allows the researchers to conclude that the training leads to the changes in emotional responding in the experimental group compared with the control group. In a typical training paradigm, the dot probe is presented more consistently after the nonthreat relevant stimuli (rather than equally after threat and nonthreat stimuli) so that participants learn to attend to neutral stimuli and away from threat stimuli. These studies have demonstrated that training highly anxious people to disengage their attention from threat material leads to changes in mood and reduced reactivity to stressful events. MacLeod, Rutherford, Campbell, Ebsworthy, and Holker (2002), for example, first established that attentional biases could be modified by working with participants who scored in the middle third of the distribution on the State-Trait Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1970) . They found that after attentional training away from threat, participants reported reduced negative affect to a standardized stress manipulation. They also demonstrated that the changes in emotional responding were mediated by the training-induced changes in biases.
A more recent study of attentional-bias training extended the findings of MacLeod et al. (2002) by showing that positive attentional biases can be trained (Wadlinger & Isaacowitz, 2008) . Participants who had been trained to attend to positive stimuli subsequently looked less at negative images during a stress induction (Wadlinger & Isaacowitz, 2008) . So far, most of these studies have been conducted with samples of patients with anxiety disorders, but at least two recent studies have provided encouraging data that a training aimed at modifying attention biases may also apply to depression (Baert, Koster, & De Raedt, 2011; Wells & Beevers, 2010) . No studies thus far, however, have investigated whether modifying cognitive biases in depressed participants leads to changes in the use or effectiveness of ER strategies and, thus, to changes in emotional responding. This clearly presents an important direction for future research.
What are the implications of these depression-related biases in perception and attention for ER? Depression does not seem to be characterized by high sensitivity toward the detection of emotion-eliciting stimuli. Instead, depression is mostly associated with difficulties in attentional disengagement. Difficulties disengaging from negative stimuli may preclude depressed people from using effective ER strategies, such as distraction, when confronted with stressful events and may result in the sustained processing of emotion-eliciting stimuli and lead to prolonged negative affect. In addition, attentional biases toward negative material may interfere with a person's ability to successfully reframe emotion-eliciting events. Being "stuck" in attending to negative aspects of the situation may make it more difficult to shift attention to more positive aspects, thus hindering a more balanced appraisal of the emotion-eliciting event. Consistent with this idea is Koster, De Lissnyder, Derakshan and De Raedt's (2011) proposition that rumination may underlie the relation 410 Joormann, Vanderlind between attentional disengagement and emotional responding. The authors suggested that an inability to disengage attention from mood-congruent stimuli may facilitate prolonged processing of such material (i.e., rumination), thereby hindering the use of an adaptive ER strategy. Depressed individuals also show attentional biases away from positive material. Attentional avoidance of positive material may underlie difficulties upregulating positive affect or using positive material to regulate negative affect. However, these questions have yet to be examined empirically.
Interpretation
Most situations that evoke emotions are ambiguous. How cues in these situations are initially interpreted and appraised determines the emotional response and determines whether this response is appropriate in this situation or not. Reinterpretation or reappraisal is a potent ER strategy because it allows flexible emotional responding without changing the situation and without ignoring the emotion-eliciting cues. Biases in interpretation, especially if they are automatic, can make it difficult to use reappraisal and can lead to inflexible and inappropriate responding (Siemer & Reisenzein, 2007) . Negativeinterpretation biases could result in rigid, automatic mood-congruent interpretations of potentially emotioneliciting events and may make it difficult to see the situation from a different perspective or to entertain alternative interpretations.
Results, however, are mixed with regard to whether depression is characterized by automatic interpretation biases (Lawson, MacLeod, & Hammond, 2002) . Butler and Mathews (1983) , for example, presented clinically depressed participants with ambiguous scenarios and found that, compared with nondepressed participants, depressed individuals ranked negative interpretations higher than they did other possible interpretations. In a study in which researchers assessed biases by using response latencies to target words that were presented after ambiguous sentences, no interpretation bias was found (Lawson & MacLeod, 1999 ; see also Bisson & Sears, 2007) . Lawson et al. (2002) examined startle magnitude during imagery elicited by emotionally ambiguous text. Using this measure, these authors reported evidence for more negative interpretations in their depressed sample and concluded that the failure to find a bias in previous studies was due to the use of response latencies. Cowden Hindash and Amir (2012) , however, found evidence for a negative-interpretation bias in dysphoric individuals as indexed by faster response times to endorse an association between negative words and ambiguous sentences. The authors suggested that their use of self-referent material, as opposed to other-referent material, may explain the previous null findings in studies that used response time paradigms. Furthermore, a recent study reported a negative-interpretation bias in never-disordered daughters of depressed mothers, thereby providing evidence for a role of these biases in increasing risk for depression onset (Dearing & Gotlib, 2009 ). Thus, even though some studies have reported negative findings, there is evidence for biased interpretation in depression.
Researchers recently have begun to modify interpretive biases in the hopes of modifying emotional responding. Mathews and Mackintosh (2000) used ambiguous scenarios to train individuals to make either positive (nonanxious) or negative (anxious) interpretations of ambiguous text in a sample of anxious individuals. The authors compared state-anxiety levels prior to and after the training and reported that participants in the negative-training condition displayed elevated levels of anxiety, whereas those in the positive-training condition demonstrated decreased symptoms of anxiety. These findings support the hypothesis that interpretive biases play a causal role in anxiety levels. Yiend, Mackintosh, and Mathews (2005) demonstrated that the effects of interpretive training on anxiety were still present after a 24-hr delay between the training and a subsequent test. In a related study, participants who received interpretive training using ambiguous homophones were subsequently presented four distressing television clips of real-life emergency rescue situations (Wilson, MacLeod, Mathews, & Rutherford, 2006) . Participants who were trained to interpret ambiguity in a nonthreatening manner had an attenuated anxiety reaction to the subsequent video stressor (see also Mackintosh, Mathews, Yiend, Ridgeway, & Cook, 2006) . Furthermore, Beard and Amir (2008) reported that changes in negative emotion were mediated by training-induced changes in negative interpretive style. These results suggest that changes in interpretation biases can indeed lead to changes in emotional responding. In one of the first studies to investigate interpretation-bias training in depression, A. D. Williams, Blackwell, Mackenzie, Holmes, and Andrews (2013) showed that this training resulted in reduction of depressive symptoms and that the symptom reduction was partially mediated by the changes in interpretation bias.
Unfortunately, no studies so far have investigated whether changes in interpretive biases in these training studies lead to changes in emotional responding by affecting people's ability to use reappraisal when confronted with emotion-eliciting situations. Thus, these studies show that interpretive biases can lead to changes in emotional responding but do not show that changes in the use or effectiveness of reappraisal is the mechanism underlying this change. In addition, previous studies have focused primarily on anxiety, and no studies so far have investigated whether modifying interpretive biases in depression affects emotional responding. To summarize, the described studies suggest that depression is characterized by biases in interpretation. Studies that directly link interpretive biases to difficulties in ER are an important area for future research.
Memory
Memories affect emotion in important ways. Recent studies have demonstrated that memories of unpleasant events, compared with pleasant events, fade faster and that this differential fading is associated with happiness (Walker, Skowronski, Gibbons, Vogl, & Thompson, 2003) ; that recalling positive autobiographical memories can repair an induced negative-mood state ( Joormann & Siemer, 2004) ; and that remembering positive events and forgetting negative events is associated with increased well-being over the life span (Charles, Mather, & Carstensen, 2003) . Indeed, mood-incongruent recall is often used as a mood-repair strategy in response to a negative-mood induction (e.g. Rusting & DeHart, 2000) . Memory biases, such as increased accessibility of negative autobiographical material, may lead to difficulties in accessing mood-incongruent material, which may interfere with the selection and use of effective ER strategies. Memory biases may also determine people's perception of a specific situation, change their appraisals, and guide their attention toward specific aspects of that situation. It is not surprising that preferential recall of negative material compared with positive material is one of the most robust findings in the depression literature (Mathews & MacLeod, 2005; Matt, Vazquez, & Campbell, 1992) .
Depression has been associated with not only enhanced recall of negative events but also the recall of rather generic memories despite instructions to recall specific events (i.e., overgeneral memory; see J. M. G. Williams et al., 2007 , for a review). Furthermore, the extent to which an individual retrieves overgeneral memories predicted delayed recovery from affective disorders (e.g., Dalgleish, Spinks, Yiend, & Kuyken, 2001 ). In addition, studies have shown that rumination may maintain overgeneral memory in depressed patients (Watkins & Teasdale, 2001 . Understanding overgeneral memory in the context of ER in depression may therefore be an important goal for future research. One particularly promising study demonstrated that training dysphoric individuals to be more concrete and less overgeneral in their thinking led to a significant reduction in depressive symptoms and rumination (Watkins, Baeyens, & Read, 2009; see, however, Mogoaş e, Brȃ ilean, & David, 2013 , who reported no effect of concreteness training on rumination or depression).
In sum, memory biases are important to consider in depression. Depression has been associated with increased accessibility of negative material and overgeneral memories. In addition, mood-congruent recall and reduced accessibility of mood-incongruent material may contribute to difficulties using ER strategies, such as reappraisal, but studies on this association are still needed.
Cognitive control
Overriding prepotent responses and inhibiting the processing of irrelevant material that captures attention are core abilities that allow individuals to respond flexibly and to adjust behavior and emotional responses to changing situations. Cognitive control is related to the functioning of executive-control processes, such as inhibition, disengagement, and updating in working memory (Hasher, Zacks, & May, 1999; Miyake & Friedman, 2012) . Working memory is a limited-capacity system that provides temporary access to a select set of representations in the service of current cognitive processes (Cowan, 1999; Miyake & Shah, 1999) . Thus, working memory reflects the focus of attention and the temporary activation of representations that are the contents of awareness. Given the capacity limitation of this system, it is important that the contents of working memory be updated efficiently, which is a task controlled by executive processes (e.g., Friedman & Miyake, 2004; Hasher et al., 1999) . Executive processes must selectively gate access to working memory, shielding it from intrusion from irrelevant material, as well as discard information that is no longer relevant. In this context, individual differences in the experience and resolution of interference are likely to affect cognitive and emotional functioning. The occurrence of intrusive thoughts might be one consequence of poor interference resolution. Several researchers have suggested that rumination and depression are associated with deficits in executive functioning (Hertel, 1997; Joormann, 2005; Whitmer & Gotlib, 2012) .
Deficits in controlling the contents of working memory may affect ER because the experience of a mood state or an emotion is generally associated with the activation of mood-congruent representations in working memory (Siemer, 2005) . In addition, effective reappraisal may depend on a person's ability to override (automatic) attention and interpretation biases that lead to unwanted appraisals of the emotion-eliciting cues. The replacement of automatic appraisals with alternative evaluations of the situation requires cognitive control. The ability to control the contents of working memory might therefore play an important role in ER. Thus, an inability to appropriately expel mood-congruent items from working memory, as they become irrelevant, would lead to difficulties attending to and processing new information and might result in rumination and the use of other maladaptive ER strategies. Difficulties inhibiting salient but irrelevant thoughts 412 Joormann, Vanderlind and memories would also discourage the use of more effective ER strategies, such as reappraisal.
There is emerging evidence that depression is characterized by deficits in the inhibition of mood-congruent material. The negative-affective-priming task was designed to assess inhibition in the processing of emotional information ( Joormann, 2004) . This task assesses response times to positive and negative material that participants are instructed to ignore. Dysphoric participants and participants with a history of depressive episodes exhibited reduced inhibition of negative material in their performance on the negative-affective-priming task. Thus, these participants responded faster when a negative target was presented after a to-be-ignored negative distractor on the previous trial. As predicted, no group difference was found for the positive adjectives. It is important that these findings were replicated using a negative-priming task with emotional faces (Goeleven, DeRaedt, Baert, & Koster, 2006) .
Negative-priming tasks assess only one aspect of inhibition, that is, the ability to control the access of relevant and irrelevant material to working memory. In addition, there is an ongoing debate about the processes that underlie negative priming (e.g., Neill, Valdes, & Terry, 1995) . Whereas these studies have suggested that depression involves difficulties keeping irrelevant emotional information from entering working memory, depression may also be associated with difficulties removing previously relevant negative material from working memory (i.e., updating). Difficulties inhibiting the processing of negative material that was, but is no longer, relevant might explain why people respond to negative mood states and negative life events with recurring, uncontrollable, and unintentional negative thoughts. This hypothesis was tested with a modified Sternberg task that combines a short-term recognition task with instructions to ignore a previously memorized list of words to assess inhibition of irrelevant positive and negative stimuli ( Joormann & Gotlib, 2008 ). Participants diagnosed with major depression exhibited difficulties removing irrelevant negative material from working memory. Specifically, compared with never-depressed control participants, depressed individuals exhibited longer decision latencies to an intrusion probe (i.e., a word from the irrelevant list) than to a new probe (i.e., a completely new word), thereby reflecting the strength of the residual activation of the contents of working memory that were declared to be no longer relevant. This pattern was not found for positive material. Finally, when participants were asked to re-sort material in working memory, diagnosed depressed participants had difficulties manipulating negative material in working memory, and this deficit was associated with self-reported proneness to rumination ( Joormann, Levens, & Gotlib, 2011) . Deficits in cognitive control not only may affect a person's ability to discard irrelevant material from working memory, thereby increasing unwanted thoughts, but also may make it difficult to intentionally forget unwanted material. The idea that depression is associated with these control deficits has been tested in directed-forgetting tasks in which participants are instructed to forget previously studied material at some point during the experiment. Later recall is tested, however, for material that was to be remembered and material that was to be forgotten (Bjork & Whitten, 1974) . Using positive and negative words, Power, Dalgleish, Claudio, Tata, and Kentish (2000) reported differential directed-forgetting effects for depressed and nondepressed participants. Specifically, the depressed participants exhibited a facilitation effect for negative words after the instruction to forget. It is important to note that the effect was found only when the adjectives were processed in a self-relevant manner. Hertel and Gerstle (2003) demonstrated that, compared with control participants, dysphoric participants recalled more words they were supposed to forget, with a tendency toward increased recall of to-be-forgotten negative words. Moreover, the degree of forgetting was significantly correlated with selfreport measures of rumination and unwanted thoughts.
As we have outlined, depression is characterized by deficits in inhibition, updating of working memory, and forgetting. These deficits have also been linked to the use and effectiveness of ER in depression, particularly to an increased tendency to ruminate (Whitmer & Gotlib, 2013) . Davis and Nolen-Hoeksema (2000) reported that ruminators made more errors on the Wisconsin Card Sorting Test than did nonruminators. Because the Wisconsin Card Sorting Test measures executive control and cognitive flexibility, these results provide empirical support for the hypothesis that rumination is related to the executive-control component of working memory. In addition, correlations between rumination and deficits in cognitive inhibition have been reported ( Joormann, 2006; Joormann & Gotlib, 2010) . Difficulty removing negative irrelevant words from working memory was highly correlated with self-reported rumination, as were difficulties manipulating negative material in working memory ( Joormann et al., 2011) . Finally, participants who scored high on a trait measure of rumination exhibited reduced forgetting of negative material in this task ( Joormann & Tran, 2009) .
Deficits in cognitive control may also make it difficult to employ attention flexibly, to override interpretive biases, and to use adaptive ER strategies, such as reappraisal. Unfortunately, few studies to date have investigated whether individual differences in cognitive inhibition affect people's ability to use reappraisal. One notable exception showed that, among healthy Emotion Regulation in Depression 413 individuals, measures of general inhibition, as measured by performance on the Stroop task, were not associated with reappraisal ability (McRae et al., 2012) . However, it is plausible that although this study did not find a link between general inhibition and reappraisal effectiveness, deficits in inhibition of negative material are associated with reappraisal. The latter possibility is particularly compelling, given the association between deficits in inhibition of negative stimuli with depression as well as with rumination ( Joormann & Gotlib, 2010) . This relation, however, remains to be tested.
Although inhibition has not yet been linked to reappraisal, Malooly, Genet, and Siemer (2013) found that, among healthy participants, better ability to shift attentional sets (i.e., shifting ability) was associated with greater downregulation of negative affect using reappraisal. The authors measured shifting ability using an affective-switching task. In this task, individuals were presented with an image and instructed to sort the image according to an affective rule (i.e., sort by valencehappy vs. sad) or a nonaffective rule (i.e., sort by number of people-one or less vs. two or more). Switching was measured by response times to sort the images when the sorting rule switched, that is, the response time to sort an image when the current rule is different from the sorting rule on the previous trial. Malooly et al. found that greater effectiveness of reappraisal during a sad film clip was associated with better performance when switching to the neutral aspects of negative images and when switching to the positive aspects of positive images. Whitmer and Gotlib (2012) also found that depressed individuals who completed a rumination induction exhibited poorer switching ability than did depressed and nondepressed individuals who completed a distraction induction and healthy control individuals who completed a rumination induction. Last, among depressed participants but not healthy control individuals, rumination was associated with reduced ability to update working memory (Meiran, Diamond, Toder, & Nemets, 2011) . More research that investigates the relation of cognitive control (inhibition, updating, and shifting) and ER in depression is needed. However, early evidence from clinical and healthy samples has suggested that deficits in cognitive control are associated with induced rumination and poorer reappraisal ability.
Studies recently have started to investigate the possibility of training cognitive control in depression and the effects of this training on ER. Depressed participants, for example, could be trained to forget negative material by practicing active suppression and did particularly well when they were provided with a strategy of how to keep irrelevant material from entering working memory (i.e., by using thought substitutes; Joormann, Hertel, LeMoult, & Gotlib, 2009 ). Unfortunately, this study did not investigate whether suppression training affected mood or emotional reactivity to a stressor. In a recent study, Daches and Mor (2013) trained participants high in trait rumination to inhibit negative stimuli. The results from this preliminary study showed improved inhibition but no effect on depression symptoms. Siegle, Thompson, Carter, Steinhauer, and Thase (2007) , however, presented preliminary data that demonstrated that a brief intervention targeted at increasing cognitive control in severely depressed outpatients led to significant decreases in both depressive symptoms and rumination. Indeed, work by this group has suggested that training in attentional control may be an effective treatment component for depression (Siegle, Ghinassi, & Thase, 2007) . In this training, patients learn to selectively attend to certain sounds while ignoring irrelevant sounds. After 2 weeks of training, patients exhibited decreases in depressive symptoms compared with patients who received treatment as usual (Siegle, Ghinassi, & Thase, 2007) . It is notable that the training consisted of short sessions (15 min) that used nonaffective stimuli, such as the sound of birds. Similar results were obtained in a recent study in which researchers examined cognitive-control training in individuals with MDD and individuals with bipolar disorder and found that this training led to reduced depressive symptoms (Preiss, Shatil, Čermáková, Cimermanová, & Ram, 2013) . This suggests that cognitive control can be improved with practice and further supports the hypothesis that individual differences in cognitive control may affect ER.
To summarize, MDD has been shown to be associated with biases in attention, interpretation, and memory that affect the processing of negative and positive material. In addition, deficits in cognitive control may interfere with the ability to override biased attention and interpretation, thereby resulting in more frequent use of maladaptive ER strategies and impairments in the use of adaptive strategies. More research is clearly needed, however, that directly links cognitive biases and deficits in cognitive control to ER and emotional responding under stress.
Summary and Future Directions
Given that sustained negative affect and difficulties experiencing positive affect are the hallmark features of depression, basic research on the regulation of affect provides important information for an improved understanding of the etiology, maintenance, and treatment of this debilitating disorder. Our review of the literature provides evidence for the importance of two aspects of ER: individual differences in the habitual use of ER strategies and difficulties in the implementation of adaptive strategies. Specifically, MDD has been associated with frequent use of rumination and less use of reappraisal. Furthermore, preliminary evidence has shown that depression is associated with difficulties upregulating and maintaining positive affect and attempts to dampen positive emotion. Recent research also has suggested an association with heightened emotion nonacceptance as well as fear of high intensity affect. Results for other ER strategies were either missing or inconsistent, so more work is needed to further clarify the role of, for example, suppression and distraction in MDD. It is important to note that the majority of studies on habitual strategy use have been crosssectional and relied on self-report only. This is problematic because it is not clear to what extent people can accurately report on their use of strategies, and the self-report of ER may be affected by current mood state. More studies on strategy use in response to a mood manipulation (e.g., Ehring et al., 2010) or in an experience-sampling design are clearly needed.
Fewer studies have been conducted to examine difficulties in the implementation of adaptive strategies, and this area clearly should be a focus of future research on ER in this disorder. Initial findings have suggested that whereas depressed participants can use distraction effectively, reappraisal is more challenging. Studies have suggested that depression is associated with difficulties using positive material to offset negative affect. Whereas some studies have suggested that these difficulties in strategy implementation do not just characterize currently depressed participants, more research is needed on the question whether we find similar deficits prior to the first episode of the disorder and whether these difficulties predict future episodes of MDD. Specifically, longitudinal studies in high-risk samples are needed to answer the important question whether these difficulties in ER are indeed a risk factor for the onset of the disorder or simply an epiphenomenon.
Most studies on ER have focused on the downregulation of negative affect, but our review of the literature shows that the processing of mood-incongruent material and the regulation of positive affect may also play an important role in MDD. Our review of the literature shows that difficulties enhancing positive affect and a tendency to dampen positive emotions characterize depression. In addition, recent studies have demonstrated that depressed participants try to avoid not only intense negative affect but also intense positive affect. In addition, studies on mood-incongruent recall have indicated that even though depressed participants recall positive memories, they have difficulties using these memories to repair negative affect. Taken together, the downregulation of negative affect seems a very narrow focus. Future research should pay more attention to the regulation of positive affect in depression. A focus on responses to positive affect could also improve current depression treatment. Indeed, in a recent intervention study, McMakin, Siegle, and Shirk (2011) included a module on enhancing and maintaining positive affect and found greater improvements in depression symptoms.
We further examined cognitive processes that may underlie difficulties in ER. Research on cognitive biases and deficits that are associated with MDD may help to better understand maladaptive ER and difficulties implementing adaptive ER strategies. Indeed, biased cognition in conjunction with deficits in cognitive control may guide emotional responding in depression and explain difficulties overriding maladaptive responding with the use of more adaptive ER strategies (see Fig. 1 ). Biased processing in depression may affect the initial appraisal of an emotion-eliciting event and result in automatic maladaptive responses (e.g., rumination). Cognitive-control deficits may affect strategies such as distraction and reappraisal. Whereas both strategies require cognitive control, reappraisal is frequently seen as the more effortful strategy, which may explain why distraction works but reappraisal may fail in depressed participants. Timing over the course of an emotional response may also be a key variable that influences the effectiveness of reappraisal. Reappraisal, initiated once an emotional response is under way (often referred to as "on-line reappraisal"), appears to be more difficult to implement and more cognitively taxing than anticipatory reappraisal or other strategies (e.g., distraction) implemented at early processing stages of an emotional episode (Sheppes, Catran, & Meiran, 2009; Sheppes & Meiran, 2007; Urry, 2009) . Indeed, recent work by Sheppes, Scheibe, Suri, and Gross (2011) has shown that reappraisal becomes more difficult if affect is intense and that nondisordered participants prefer to use distraction over reappraisal when they deal with intense emotions. In addition, have pointed out that engaging ER strategies at a later point in the emotion episode typically results in the regulation of more intense affect. Despite the increased difficulty, on-line reappraisal may be particularly important to examine in MDD. Given the persistent negative affect characterizing this disorder, individuals with depression likely need to implement ER strategies in response to an existing emotional state of relatively high intensity. If implemented on-line, reappraisal probably requires levels of cognitive control that may not be available to people with affective disorders. This represents an important area that needs further research.
Whereas this article focuses on the role of cognitive processes and ER difficulties in depression, it is important to keep in mind that many of the discussed constructs probably cut across different disorders and are not specific to depression. As described in the previous sections, for example, the use of maladaptive strategies, such as rumination, has been shown to play a role in many internalizing and even some externalizing disorders. Ruscio, Seitchik, Gentes, Jones, and Hallion (2011) , for example, found that perseverative thought, a construct resembling rumination, was not unique to depression but, rather, characterized heightened emotional reactivity across both MDD and generalized anxiety disorder. Whereas much research has been done on the role of rumination across disorders, more work needs to be done on other ER strategies, such as reappraisal and suppression. In one of the first studies to include internalizing and externalizing disorders, Aldao et al. (2010) conducted a metaanalysis in which they examined the habitual use of six ER strategies across four psychopathology groups (anxiety, depression, eating, and substance-use disorders). The authors found that all psychopathologies were associated with greater use of maladaptive ER strategies and less use of adaptive ER strategies. Nevertheless, depression and anxiety were more strongly linked to increased use of rumination and avoidance of emotion, as well as decreased use of reappraisal, than were eating and substance-use disorders. These results imply that ER difficulties may represent an underlying transdiagnostic maintenance factor but that the role of these difficulties may be more prominent in internalizing disorders, such as depression and anxiety.
In this context, it also seems important to examine more closely the relation of specific ER strategies to other individual difference constructs, such as neuroticism, impulsivity, and extraversion. A close link between these constructs and the use of ER strategies could explain why difficulties with ER can be viewed as a transdiagnostic risk factor. Similarly, whereas there is some evidence of specificity of cognitive biases, cognitive-control deficits have been proposed as another important transdiagnostic risk factor (for reviews, see Mathews & MacLeod, 2005) . In sum, cognitive biases and ER difficulties are present across many psychological disorders. Nevertheless, there is some evidence that their role is especially important in the conceptualization of the etiology and maintenance of internalizing disorders, such as MDD.
Finally, there are some important treatment implications that warrant discussion. Cognitive-behavioral therapy has focused on the identification and modification of maladaptive cognitions, and recent additions to this intervention have started to focus more systematically on training reappraisal skills and preventing emotional avoidance (Campbell-Sills & Barlow, 2007) . Given the earlier discussion of cognitive processes that underlie ER, recent studies on cognitive-bias modification and cognitive-control training seem particularly promising. Most of these studies have been conducted with samples composed of patients with anxiety disorders, but at least two recent studies have provided encouraging data that a training aimed at modifying attention biases may also apply to depression (Baert et al., 2011; Wells & Beevers, 2010) . Other studies have focused on modifying memory and interpretation biases, but these trainings have not yet been tested with depressed participants (Raes, Williams, & Hermans, 2009) . Of special importance is a recent study that showed improvement in cognitive control after a training of executive control. Specifically, cognitivecontrol training yielded transferable gains to improved control over affective stimuli and ER (Schweizer, Grahn, Hampshire, Mobbs, & Dalgleish, 2013; Schweizer, Hampshire, & Dalgleish, 2011) . A similar training showed effects on thought control over intrusive memories (Bomyea & Amir, 2011) . Whereas cognitive-bias modification provides a unique method to examine the causal role of cognition in psychopathology and thereby represents an exciting area for potential intervention, future research is needed to understand the mechanisms of how bias modification is effective and moderators that examine when it works.
This review showcases the enormous strides that research on ER in psychological disorders has made over the years. Nevertheless, there are important conceptual and methodological questions that remain unanswered. For example, research on habitual strategy use often does not consider the situations in which individuals use these strategies. Research has shown, however, that strategy effectiveness can vary depending on the circumstances in which strategies are used. Webb et al. (2012) reported, for example, that reappraisal of an emotioneliciting event was more effective at reducing negative affect than was reappraisal of the emotion itself. Similarly, Troy, Shallcross, and Mauss (2013) found that reappraisal effectively regulated affect in responses to uncontrollable stressors but appeared to be maladaptive in responses to controllable stressors (i.e., when the situation can be changed). Greater consideration of the contexts in which people use different ER strategies is recommended for future research that investigates ER in psychopathology. A second limitation of the extant literature is the focus on individual ER strategies rather than comprehensive ER profiles. As highlighted earlier, Aldao and NolenHoeksema (2012) found that the relation between psychopathology and ER strategy use can vary depending on which other ER strategies are habitually used. Thus, studying an ER strategy in isolation likely dilutes its effectiveness and relation to psychopathology.
Consistent with this observation is Bonanno and Burton's (2013) recent suggestion that successful ER likely depends on the flexibility to adopt an ER strategy that best fits a given situation. Very few studies on affective disorders have assessed more than one strategy, and it is currently not known whether the primary problem in ER in these disorders is inflexibility instead of habitual use of a specific strategy or difficulties implementing a strategy. Therefore, understanding how ER strategies can work together, rather than which one is most effective in isolation, represents an important avenue for future research.
